DOCOHENT KESOHE 



SD 193 946 



FL Oil 924 



AOIHOR 

INST ITUTIOH 

SPONS AGENCY 

POB DATE 
NOtE 

LANGUAGE 

EDES PRICJ 
DESCRIPTORS 



IDENTIFIEFS 



lee, Alice 
Rocks, 

San Francisco Unified School District^ C^lif, Chinese 
BilingTial Pilot Program, 

Office of BilingTial Education and Minority Langiiages 

Affairs (ED) f Hashingtcn, D,C, 

BO 

29p, 

English: Chinese 
E1F01/PC02 PlTis Postage, 

BilingTial EdTication: ^Chinese: ♦Earrh Science: 
English (second Language) ; Learning Activities: Non 
English Speaking: Secondary Education: Textbooks 
Bilingual Edacation Act 1968: ^Bilingual materials: 
Limited English Speakinq 



AESTHACT 

This science unit is designed for liaiited- and 
non-English speaking students in a Chinese bilingual education 
prcgram- The Tinit covers rock material, classification, 
characteri.^tics of types of rocks, and rock cycles. It is written in 
Chinese anc? simple English, At the end of the unit there is a list of 
main terms in both English and Chinese, and student activities. The 
booklet may h€ used along with ••natter — An Earth Science, Unit M," 
fAHH) 



* ********************************************* ************* *:fct#j(e)4t# #)S(:jE:jEj(e# 

* Reproductions supplied by EDES are the best that can be made * 

* from the original docTiment, * 



ON 



UJ 



ROCKS 



fossilB. 




By Alice Lee 



NATIONAL INST(TUT£ OF 
eOUCATlON 

THI^ OOCUMfNT HA^ BSfN t^E F*PO^ 
OUCfO fKACTLY Ai fteCf^vFO f ((OM 
THf PfBiON Oft OWOANJ/ATlON OI**<i<N. 
flT INO IT POfN OF Vi£i^ OP OPiNtONi 
^TATEO 00 NOT NECfiiAflHY PGPBS- 
Sf NT Of f <C>At NATIONAL tf^STM yTf Qf 



Chir^sfi Bilingual Pilot Program, E*S,E,A* Title VU 
San Francisco tfeiif iec3 School District 
'PGRMissioNTORepftODuceTHis Shh Rrancisoo, California 

MATERrAL HAS BEEN GRANTED BY 



EMC 



TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER {ERIC)." 



.OCT ai^ 



SAM FRANCISCO UNIFIED SCHOOL DISTRICT 
BOARD OF EDUCATION 



Bill Maher, President 
Rosario Anaya, Vice-President 
Jule c. Anderson 
Eugene S* Hopp, M» D, 
Myra Kopf 
Peter Mezey 
Benjamin Tom 



Dr» Robert F» Alioto, Superintendent of Schools 
Raynkond del Portillo, Program Manager, ESL/Bilingual 
Ana Horta, Project Head, Title Vii 

Anna Wong, Project Manager, Chinese Bilingual Pilot Program 



The project presented or reported herein was perfontied pursuant to 
a grant from the u» S* office of Education, Department of Health, 
Education, and Welfare* However, the opinions expressed herein do 
not necessarily reflect the position or policy of the U, S. office 
of Education, and no official endorsement by the U» S» Office of 
Education should be inferred* 



Experimental Material * Subject to Revision * Not for Publication 



Copyright 1980, Chinese Eilingual Pilot Program 



3 



Cbntents g 

I>reface M^nB i 

Picture Credits iii 

: 1 

1 

^m-^~^i^^)^n.~ iKm-:t'f 2 

7K^^^ 4 

^r^mm ^ 

Itock Material -0 

Qassifying Bocfes 10 

Characteristics of Types of Roa^s 11 

Igneous Rocks 11 

Sedimentary Bocks i2 

Metamorphic Rocks 14 

Qycle of the Rocks 15 

Vocabulary tji ^ Rfl 16 

it^W IS 

m^i^W) 19 

Reference Books f^- 20 

Filmstrips ^A}'Kf.% ^i' 20 



4 



Preface 



IMs science unit is prinorily for tbe newconer Omiese 
studmts and fOT those who are ccMitlnuing in the ESEA Title VII 
Gdnese Bilingual Pilot Prc^am at the mid(iie school level. 
It is designed for limited and non-English speaking students. 

Ihe unit is on Bocks: Bock Mat^lal, Classifying Rocks, 
OiaractOTistics of Types of Rocks and Qycle ^.^f tbe Bocks. It 
is written in Chinese and sinple English in order to meet the 
needs of these CMnese studQ:its. There is also a list of niain 
teraas in both languages and activities at the end of the unit. 
The arrangeoient of the main tenns is according to the order of 
ai^)earance in the Chinese section. Ibis book may be used along 
with Mft:^:tfr - YiPT^^ f^Mij^p/^ ^ u^it 4, piibli^ed by Harcourt 
Brace Jovanovich* 

Itony thanks to Maria Julin and Herb McCall for suggestions 
and review, Gr. David Law for proofreading and Beatrice Choi 
for tbe calligraphy. 



Mice Lee 

San Francisco, CA 

1980 
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ROCKS 



Bock Material 

Rock is a solid material that is made up of one or more 
substances called minerals. Scroe of the minerals that make 
vock are feldspar, quartz, mica and calcite. Sonoetimes a rock 
is made up of a single mineral, such as quartz. But, usually, 
many crystals of various minerals are found tc^ther in a rock. 



Classifying Rocks 

There are t^wD ways in classifying rocks. The two ways are the 
descriptive classification and the genetic classification. Ibe 
descriptive classification is based on sucb physical characteris- 
tics as color and hardness. The genetic classification is to 
classify rocks according to their origxn. 

There are three main classes of natural rocks; 

1. Igneous Rocks - fire-fonned 

2. Sedimentary Rxdcs hardened i^mains of sedimen^s 

3. Metamorphic Rocks - changed form 
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CHARAOERISTICS OF TYPES OF ROCKS 



Igneous Bocks 

Igneous rocks can be identified into two large classes 
based on texture* TSxey are plutonic or intrusive rocks and 
volcanic or extrusive rocks. 

Plutonic or intrusive rocks are coarse-grained igneous 
rocks that cool slowly and solidify underground* Ihey are 
formed ivcm hat molten material below the surface called ma^jna* 
Cabbro is an exanple of this kind of igneous rock. 

Sane of the ndten ndxture may find its way to the surface 
and pour out of the earth's crust* TMs molten ndxture called 
lava cools quickly and produces fine-grained rocks* TSiey are 
volcanic, or extrusive, igneous rocks* Basalt is one of this 
Kind of fine-grained texture igneous rocks that cools quickly 
at the earth's surface. 

Seven minerals are coononly found in most igneous rocks. 
Three of these minerals are light colored: quartz and two 
feldspars. Hie four coraraoii dark minerals are homblede, 
pyroxene, mica and olivine. In various corbinaticMis, these 
seven miierals make up most of the coarse-grained and fine- 
grained igneous rocks. 
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Granite is a coarse-grained Plutonic rock caroosed loostly of 
quartz, feldspar, liomblende and mica. It is very strong and is 
often used to build bridges and tn^ilding©* Stone Mofuntain, 
Georgia, at the southern end of the ^palacbian Mountains is made 
of granite, as are the Sierra Nevada &buntains and Yosemite 
VallGy. 

Hliiyolite is a fine-grained volcanic igneous rock that oon^ 
tains the same minerals as gi^ite* It ranges in color from tan 
to red, Hhyolite is formed as lava pours slowly out over the 
surface of the ground, 

Gabbro is a coarse-rrained Plutonic rock, Gabbro is oonposed 
of feldspar, pyroxene and olivine* It is the rock that foims the 
Palisade Cliffs along tte Hudson River, 

Basalt is a fine-grained volcanic igneous rock that contains 
the same materials as gabbro. It is the comnon igneous rock 
iNhicb foraied as lava flows hardened. It is gray or black in 
color* The Oolijntoia plateau of the northwestern Itoited States 
is an es^cellent exati5>le of basalt. 

Sedimentary Bocks 

Sedimentary rocks are formed from tiny sandlike pieces of 
other rocks called sediment* Sediment is brou^t togeth^ by 
wind, rain and ice, Sedjmait is cemented together and conpressed 
by the \seight of water and new sediment above it; the particles 
stick fimLy together. This process is called lithification, 
\!Mch roeSns "tximjJig into rock," 
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Sandstone, shale and oooglcfnerate are rocks that oome from 
iUhificaticai of fragments and grains of other rocks* Tljey are 
taJOWG as clastic sedimentary rocks. 

Sandstone is made vp mostly of pail^icles of quartz canented 
t::gether. Because of the spaces betvseen the particles, sandst<xie 
is a porous rock that often holds underground deposits of oil 
or water* 

Shale Is fomoed vtoen deposits of clay are put undi» prei^ure. 
Unlike sandstone, shale is porous, and it breaks easily into 
thin layers, 

Oong^omerate is a coarse-grained rock macfe up of xounded 
pebbles or small bould^s. 

Some sedimentary rocks may have an organic origin. Tlaey 
may be formed fran living things. B>r ejcample, coquina is a 
llnsestcme that clearly reveals its animal origin* Bog iron is 
another sedimentary rock of organic origin. 

Goal is considered as an oiganic sedimentary rock. When 
ancient tj-ees fell, they w^e sonr tjjnes covered by sediinent- 
Over thousands of yaars, the pressure of this sediment and the 
Jieat caused by the pressure produced coal. 

Bossils are chemically formed sedimentary rocks. They are 
the ranalns or prints of ancient plants and animals. Best 
preserved axe hard parts of the animal or plant, such as a 
shell or bone* 

13 



20 



Ifetamotphlc Bocks 

Metamorphic rocks are rocks that have been chajsged f rem 
other types of rocks great heat and pressure. '3Eliis heat and 
pressure will change the iom and minerals that make vsp the 
Tock. SGmetlnies water and c^^micals help in making the change 
too* Mstamoiphic rocks are not foimed f3:an molten material. 
Their changes occur in the solid rock* 

Slate is a metanxirphic rock fomied frcm shale* It is a 
type of foliated inock that breaks into layers* Slate is usually 
used for roofing tiles or ^'flagstone" walks* 

l&trble is limestone that has metamorphosed. It is an 
unfoliated rock* It does not form sheets or layers viben brdcen. 
It can be made to have a very smooth and highly polished surface. 
Buildings are often decorated with marble because it can be 
cut and polished beautifully, 

Quartzite results fron the metamDtphian of sandstone or 
oonglCTOBrates* It is a hard, durable rock which is not easily 
worn away* 

Schists are metamorphic rocks vMch have a layered appearance. 
Mica schist contains flakes of mica. Quartz schist has crystals 
of quartz in it. 

Gneiss is a coarse-grained, banded rock* It may be formed 
fian many different rocks, such as granite or sandstone. 
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CYOI OF Tf£ ROCKS 



Igneous, sedtoentary and metamoiphic rocks are continually, 
though slowly changing iBto one anuther* 

M^amoipblc rocks melt to xteUse magim. Uagpa becones 
Igneous rocks vMch may Mveatiiier to foim sedimsnt. 

S^dlmwt is litblfied intx> sediinentary rocks vMch may be 
changed hy heat and pressure to foxm j^anoiphic rocks. Tbe 
melting of the metamorpblc rocks again produce magna. TMs 
production then conpletes the full cycle of the rocks on earth. 
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"i'-^mm vocabulary: 



^ ^ 



m 



mm- 
A ^ - 



rocks 

solid 
• — material 

substance 

loinerals 

make up 

feldspar 

quartz 

mica 
calcite 
mixture 
various 
crystals 

classify, classification 
hardness 

descriptive 
—genetic 

according 
origin 

Igneous rocks 

sedijuentary rodcs 
metamorphic rocks 
(diaracteristics 
molten material 



m - 



^ iife flifl 6^ - 
m $6 tiL !il - 

Wi m - 

^ m ii _ 
ifi^ it jiX- 



magma 

— coarse-grained 

gabbro 
Plutonic 

intrusive rocks 
lava 

— fine-grained 
basalt 

volcanic ixscks 
extrusive rocks 
hornblende 
pyroxene 
olivine 

granite 

— ^alachian ibuntjuna 
southern end 
Stone Mountain 
Georgia 

Sierra Nevada 
Yosoraite Valley 
rhyolite 
-Palisade Cliffs 
Hudson River 
'Cblumibia Plateau 
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# ^ - 

-If rt- 



excellent 

exanple 

sediment 

canented 

csoD5>ressed 

lithification 

clastic rocks 

^sandstone 

shale 

conglomeraxe 

fragments 

porous 

" undeiTground 
thin 

layers 

pebbles 

boulders 

organic 

coquina 

limestone 

reveal 

coal 

pressture 



mm- 



heat 

bog iron 

fossils 
prints 

preserved 

slate 

foliated 

roofing tiles 

^6^0 flagstone 

marble 

quartzite 

schist 

flalces 

gneiss 

cycle 
weather* 
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"^^^mm Vocabulary: 



^ -ti — 

- 

tj n - 

^ |t3) fi^ - 



P0 



# - 
urn. 5t 



rocks 
solid 
^ — niaterlal 
substance 

niake up 

feldspar 

quarts 

mica 
calcite 
mixture 
variotis 
crystals 

classify, classification 
hardness 

descriptive 
? — genetic 

according 
origin 

igneous rocks 
sredojnentary rocks 
Hietamoiphic rocks 
characteristics 
n»lten naaterial 



^ fig 

m A - 



U r 



iK tU — 

ty - 

n M ^1 - 



^ — 

-^i^ ~~ 

n fn ^ m - 
t^j m m iu m - 
^£ It # ijj # - 

*A ^1 ^ 1^ ^ 
#s M - 

■Sf irfc ilP. t'.^* 



magma 
— coarse-grained 
gabbro 
Plutonic 

intrusive rocks 
lava 
~ fine-grained 
basalt 

volcanic Tocks 
extrusive rocJts 
horablende 
pyroxene 
olivine 

granite 
" ^Appalachian Mountitin 
southern end 
Stone Mountain 
Georgia 

Sierra Nevada 
■ Yosemite Valley 
rhyolite 
"Palisade Cliffs 
ifeidson River 
"ODlumbla Plateau 
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excellent 








exanple 


50 — 


bog 12X31 




sediment 
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cemented 




prints 




oooDpressed 








1 it hif ira t i nn 


— 


siare 






3^ ifj^ «t 

TIA. RV 


foliated 








ixKifing tiles 




shale 


liJC V wJJ 


m mtrj J flagstone 




w:u£X^lClll&ral>6 




inaxble 


^ It— 


fragjoents 


7? 3fc ^ ™ 
413 ~ 


quartzlte 


^ Ji [Ki — 


porous 




schist 


>Ui J /El 


~ undeiTground 


— 1=^ i^* „ 


JlBrSsQ 






^T* fifif ^ ' 
fi «Wu <^ 


gneiss 


— fjf — 


layers 


M — 


cycle 


/J^ 11 ^ — 




M — 


weather 


;^ ^ M — 


boulders 






"ri^ i^ii iv-i „ 
43 12? tJy ~ 


organic 








coquina 








lijnestone 








reveal 








coal 








pressure 
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